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(54) [Title of the Invention] Thrombus- removing Catheter 



(57) [Abstract] 



[Purpose] To catch thrombus pieces that leak out from between 
the balloon and the inner wall of the blood vessel and 
discharge them out of the body. 

[Constitution] An expandable filter is added to a balloon 
catheter and the thrombus pieces that leak out from the area 
around the balloon are caught and discharged from the body. 




31 mm*tT7-!W 



1 = tube; 2 = balloon; 5 = wire; 30 = mesh; 3 1 = fine-mesh filter; 
32 = course-mesh filter 
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[Claims] 
[Claim 1] 

A thrombus-removing catheter comprising a balloon catheter consisting of a flexible tube 
and a balloon that is inflatably/deflatably provided on the outer surface near the distal end of said 
tube; wherein a self-expanding filter is provided that can be housed inside of said tube, the distal 
end of said filter is connected to a semispherical member that faces outward toward the 
maximum diameter, which is the same as the inner diameter of said tube, the proximal end of 
said filter is connected to a flexible wire that is inserted into said tube, said filter comprises a 
fine-mesh filter that forms a convex shape toward its distal end and a course-mesh filter that is 
connected to the proximal end of said fine-mesh filter at a point where the diameter is the 
greatest, and said self-expanding filter is pushed out from the distal end of said tube and 
expanded so that it comes into contact with the inner wall of the blood vessel by advancing said 
wire using said tube as a basis. 
[Claim 2] 

The thrombus-removing catheter according to Claim 1 , wherein said self-expanding filter 
has a course-mesh that is elastic and spherical in shape as its base, the front half of said mesh is 
filled with fine-mesh filter material and the course-mesh filter is actually the rear half of said 
mesh. 

[Detailed Explanation of the Invention] 
[0001] 

[Industrial Field of Application] 

The present invention pertains to a thrombus-removing catheter. More specifically, it 
pertains to a thrombus-removing catheter that relates to the improvement of a balloon catheter 
that is inserted into the blood vessel and used to discharge a thrombus outside the body by 
inflating the balloon and then retracting the tube, wherein the thrombus pieces that leak out from 
the area around said balloon in the direction in which the blood flows when said tube is retracted 
are caught and discharged out of the body. 
[0002] 
[Prior Art] 

Conventional balloon catheters were first inserted into the blood vessel in which a 
thrombus had adhered to its inner wall and then the balloon was inflated and the thrombus was 
removed by pulling out said catheter while it was still touching the inner wall of the blood vessel. 
[0003] 

[Problem to be Solved by the Invention] 

When removing a thrombus by means of the aforementioned balloon catheter, a small 
amount of thrombus pieces would leak out from the area around the inflated balloon and flow 
downstream inside the blood vessel. Particularly when removing thrombus from a vein, even if a 
small amount of detached thrombus pieces flowed downstream inside the blood vessel, there was 
a risk that the pieces would reach the heart and cause a pulmonary embolism, and in certain 
instances, the death of the patient. 
[0004] 

[Means for Solving the Problem] 

In order to solve the aforementioned problem, the thrombus-removing catheter pertaining 
to the present invention provides a balloon catheter comprised of a flexible tube and an 
inflatable/deflatable balloon provided on the outer surface near the distal end of said tube, 
wherein said balloon catheter is provided with a self-expanding filter that can be housed inside of 
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said tube. The distal end of said filter is connected to a semi spherical member that faces outward 
toward the maximum diameter, which is the same as the inner diameter of said tube and the 
proximal end of said fdter is connected to a flexible wire that is inserted into said tube. Said filter 
comprises a fine-mesh filter that forms a convex shape toward its distal end and a course-mesh 
filter that is connected to the proximal end of said fine-mesh filter at a point where the diameter 
is the greatest. Said self-expanding filter is pushed out from the distal end of said tube and 
expanded so that it comes into contact with the inner wall of the blood vessel by advancing said 
wire forward using said tube as a basis. 
[0005] 
[Operation] 

The thrombus-removing catheter into which is inserted the self-expanding filter 
pertaining to the present invention is either inserted into the blood vessel in which a thrombus 
has adhered to its inner wall, the balloon is inflated, the wire is then advanced and the self- 
expanding filter is retracted from the distal end of the balloon catheter, or the self-expanding 
filter is retracted before the balloon is inflated so that the balloon and the self-expanding filter 
both come into contact with the inner wall of the blood vessel. If the thrombus-removing catheter 
pertaining to the present invention is retracted with the balloon and self-expanding filter touching 
the inner wall of the blood vessel, the thrombus is removed to the outside of the body by the 
balloon, the small amount of thrombus pieces that leak out from the balloon pass through the 
course-mesh filter, are caught by the fine-mesh filter and are discharged from the body. Or, the 
self-expanding filter is placed in accordance with the state of the blood vessel and left so that it is 
touching the inner wall of the blood vessel and only the tube is retracted so as to discharge the 
thrombus that has adhered to the inner wall of the blood vessel outside of the body by means of 
the balloon. The thrombus pieces that leak out from between the balloon and the inner wall of the 
blood vessel when removing the thrombus flow downstream, pass through the course-mesh filter, 
and are caught by the course-mesh [typo: should be fine-mesh] filter. After the thrombus is 
removed outside of the body by the balloon, first, the balloon is deflated, then the tube is 
advanced so that it comes into contact with the filter, the wire is pulled so as to house the filter 
inside of the rube and when the tube is retracted outside of the body, the thrombus pieces that 
were caught by the filter are removed. 
[0006] 

[Embodiment] 

Below is provided an explanation of an embodiment of the thrombus-removing catheter 
pertaining to the present invention with reference to the drawings. Fig. 1 is a partial cutaway side 
view of the relevant parts of the thrombus-removing catheter with the balloon in a deflated state 
and the filter housed in the tube. Fig. 2 is a partial cutaway side view of the relevant parts of the 
thrombus-removing catheter with the balloon in the inflated state and the filter pushed out from 
the tube in the forward direction. In Fig. 1, the thrombus-removing catheter is provided with a 
balloon catheter comprised of a flexible tube 1 and an inflatable/deflatable balloon 2 provided on 
the outer surface near the distal end of said tube, wherein said balloon catheter is provided with a 
self-expanding filter 3 that can be housed inside of said tube 1 , The distal end of said filter 3 is 
connected to a semi spherical member 4 that faces outward toward the maximum diameter, which 
is the same as the inner diameter of said tube 1 and the proximal end of said filter 3 is connected 
to a flexible wire 5 that is inserted into said tube. Said filter 3 comprises a fine-mesh filter 31 that 
forms a convex shape toward its distal end and a course-mesh filter 32 that is connected to the 
proximal end of said fine-mesh filter 32 [typo: should be 31] at a point where the diameter is the 
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greatest. As shown in Fig. 2, said self-expanding filter 3 is pushed out from the distal end of said 
tube I and expanded so that it comes into contact with the inner wall of the blood vessel (not 
shown in the drawing) by advancing said wire 5 forward using said tube 1 as a basis. Flexible 
tube 1 is a plastic tube, for example, that is commonly used in catheters. Inflatable/deflatable 
balloon 2 is made of natural rubber that has superior biocompatibility, and tube I is inflated by 
injecting a saline solution, for example, from a port (not shown in the drawing) linked to the 
inner wall thickness of tube 1 via a lumen, also not shown in the drawing, and is also deflated by 
discharging the saline solution. Semispherical member 4 that faces outward toward the 
maximum diameter, which is the same as the inner diameter of said tube 1 is made of a plastic 
material that has superior blood compatibility, such as silicone. The base material for self- 
expanding filter 3 should preferably be made of a nylon mesh material such as elastic mesh 30 
that is entirely spherical or elliptical in shape. For fine-mesh filter 31, half of the inner surface of 
the distal end of mesh 30 could be filled with an ultrafme plastic fiber that has superior 
biocompatibility, such as polyester fiber, or the front half of mesh 30 could be soaked in polymer 
fluid and hardened to form a membrane filter on the front half of said mesh. Course-mesh filter 
32 is actually constituted of the rear half of course mesh 30. Flexible wire 5 is made of stainless 
steel, or the like. As shown in Fig. 1, the thrombus-removing catheter pertaining to the present 
invention is inserted into the blood vessel with filter 3 housed inside of tube 1. When it is 
inserted, semispherical member 4 closes the distal end of tube 1 to prevent blood from leaking 
from tube 1 to the outside of the body. Fig. 2 shows filter 3 being pushed out from the distal end 
of tube 1 by advancing wire 5 so as to inflate the balloon, and since filter 3 is a self-expanding 
filter, it expands and comes into contact with the inner wall of the blood vessel, which is not 
shown in the drawing, and as described above, balloon 2 is inflated by injecting a saline solution 
so that it also comes into contact with the inner wall of the blood vessel. Either the pushing out 
of filter 3 or the inflating of balloon 2 can be performed first. The thrombus- removing catheter 
into which is inserted the self-expanding filter pertaining to the present invention is either 
inserted into the blood vessel in which a thrombus has adhered to its inner wall, balloon 2 is 
inflated, the wire is then advanced and the self-expanding filter is retracted from the distal end of 
the balloon catheter, or self-expanding filter 3 is retracted before balloon 2 is inflated so that 
balloon 2 and self-expanding filter 3 both come into contact with the inner wall of the blood 
vessel. If the thrombus-removing catheter pertaining to the present invention is gradually 
retracted with balloon 2 and self-expanding filter 3 touching the inner wall of the blood vessel, 
the thrombus is removed to the outside of the body by balloon 2, the small amount of thrombus 
pieces that leak out from between balloon 3 [typo: should be 2 J and the inner wall of the blood 
vessel pass through course-mesh filter 32, are caught due to the sliding that takes place between 
the portion of fine-mesh filter 31 where the diameter is the greatest and the inner wall of the 
blood vessel and are discharged from the body. Or, self-expanding filter 3 is placed in 
accordance with the state of the blood vessel and left so that it is touching the inner wall of the 
blood vessel and then tube 1 is retracted so as to remove the thrombus adhered to the inner wall 
of the blood vessel outside of the body by means of balloon 3 [typo: should be 2], The thrombus 
pieces that leak out from between balloon 3 [typo: should be 2] and the inner wall of the blood 
vessel when removing the thrombus, flow downstream, pass through course-mesh filter 32, and 
are caught by fine-mesh filter 3 1 . After the thrombus is removed outside of the body by the 
balloon, first, balloon 3 [typo: should be 2] is deflated, then tube 1 is advanced so that it comes 
into contact with filter 3, wire 5 is pulled so as to house filter 3 inside of the catheter and when 
tube 1 is retracted outside of the body, the thrombus pieces that were caught by filter 3 are also 
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removed. 
[0007] 

[Effect of the Invention] 

Since the thrombus-removing catheter pertaining to the present invention has the 
aforementioned constitution, the thrombus pieces that leak out from the area around the balloon 
can be completely caught and discharged from the body. 
[Brief Explanation of the Drawings] 



A partial cutaway side view of the relevant parts of the thrombus-removing catheter with the 
filter housed inside the tube. 



A partial cutaway side view of the relevant parts of the thrombus-removing catheter with the 
balloon in the inflated state and the filter pushed out from the tube in the forward direction. 
[Explanation of the Reference Symbols] 

1 is the tube, 2 is the balloon, 3 is the filter, 4 is the semispherical member, 5 is the wire, 30 is 
the mesh, 3 1 is the fine-mesh filter, and 32 is the course-mesh filter. 



[Fig. 1] 



[Fig- 2] 



[FIG. 1] 
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I = tube; 2= balloon; 3= filter; 4= semispherical member 



[FIG. 2] 
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1 = tube; 2 = balloon; 5 = wire; 30 = mesh; 31 = fine-mesh filter; 
32 = course-mesh filter 
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